The structure of UCH9, which is a novel antitumor agent, was determined by spectroscopic methods. UCH9 consists of an aglycone and five 2 ,6-dideoxy sugars (three D-olivoses, one 4-O-methyl-D-olivose and one D-oliose). Four of the five sugars are that UCH9 belongs to the aureolic acid family of antibiotics. The structure of UCH9 is unique in that mono-and tetrasaccharide moieties, and a long hydrophobic side chain (sec-butyl group) are attached to the aglycone, while di-and trisaccharide moieties and a methyl or a hydrogen are attached in the case of the known aureolic acid analogs. It is known that aureolic acid analogs form a dimer in the presence of Mg2+. NMR, FAB-MS and atomic absorption analysis revealed that UCH9 isolated from Streptomyces also forms a dimer, containing one equivalent molar Mgt2+.
The structure of UCH9, which is a novel antitumor agent, was determined by spectroscopic methods. UCH9 consists of an aglycone and five 2 ,6-dideoxy sugars (three D-olivoses, one 4-O-methyl-D-olivose and one D-oliose). Four of the five sugars are that UCH9 belongs to the aureolic acid family of antibiotics. The structure of UCH9 is unique in that mono-and tetrasaccharide moieties, and a long hydrophobic side chain (sec-butyl group) are attached to the aglycone, while di-and trisaccharide moieties and a methyl or a hydrogen are attached in the case of the known aureolic acid analogs. It is known that aureolic acid analogs form a dimer in the presence of Mg2+. NMR, FAB-MS and atomic absorption analysis revealed that UCH9 isolated from Streptomyces also forms a dimer, containing one equivalent molar Mgt2+.
In the preceding paper, we described the producing organism, and the fermentation, isolation and biological activities of the novel antitumor agent, UCH91) ( Figure  1,1) . In this paper, we report the structure elucidation of UCH9, including determination of the absolute binds to a G/C-rich region of DNA and terminates RNA synthesis7,8). Here, we discuss the dimer structure of UCH9 revealed by NMR, FAB-MS and atomic absorption analyses.
Results
The physico-chemical properties of UCH9 are summarized in Table 1 . FAB-MS of UCH9 gave m/z 1125
(MW 1126), and the molecular formula of UCH9 was determined to be C55H82O24 by HRFAB-
MS.
The 1H and 13C NMR data are listed in Tables 2 and   3 . The proton-proton and proton-carbon connectivities (Figure 2, I ). The partial structures shown in Figure 2 were determined on the basis of the proton-proton connectivities and 13C chemical shifts. Figure 3 summarizes the HMBC correlations of UCH9. polyaromatic moiety. The HMBC correlations between moiety and partial structure II in Figure 2 are connected through C4a, as shown in Figure 3 . In addition, C2 of partial structure II is connected to C1, as judged from structure III in Figure  2 is connected to C7 of the and partial structures II and IV in Figure 2 are connected through the C2' carbonyl carbon, as judged from the H1' partial structure II. In this way, the structure of the aglycone was elucidated.
As indicated above, five 2,6-dideoxy-hexoses were identified. Detailed analysis of the sugars was carried out on the basis of the results of qualitative analysis of the DQF-COSY and NOESY spectra. For three of the five hexoses (namely, the A, B and E sugars), strong NOEs were observed between H1 and H3, H1 and H5, and H3 and H5, and strong J couplings between H1 and H2a, H2a and H3, H3 and H4, and H4 and H5 were observed. On the basis of the above observations, the structure of UCH9 was determined to be that shown in Figure 1 .
Discussion
It was found that UCH9 belongs to the aureolic acid family. The structure of UCH9 is unique in that mono-(A sugar) and tetrasaccharide (B-E sugars) moieties, and a long hydrophobic side chain (sec-butyl group) are attached to the aglycone, while di-and trisaccharide moieties are attached in the case of the known aureolic acid analogs, chromomycin A312), olivomycin13) and It is known that aureolic acid analogs such as chromomycin A3 form a dimer which coordinates one Mg molecule between O1 and O9 of the aglycone5,16). The dimer structure of chromomycin A3 was deduced from the 1H NMR chemical shifts and several NOEs.
On the formation of the dimer, the upfield shift of H1 of the D sugar (DH1), and NOEs between the aromatic H5/H10 and DH1 were observed5,16) On the basis of the three-dimensional structure of the chromomycin A3-DNA complex16), the upfield shift of DH1 was deduced to occur as a consequence of the ring current shift from the counter molecule of the dimer. In UCH9, H1 of the C sugar (CH1) is about 2ppm upfield shifted in comparison with the other sugars' H1 (Table 3) , and NOEs between CH1 and aromatic H5/H10 of the aglycone were observed ( Table 4 ). The C sugar of UCH9 occupies the same position as the D sugar of chromomycin A3. Therefore, these observations suggest that CH1 is stacked on the polyaromatic ring, which results in the ring current shift. NOEs between CH1 and aromatic H5/H10 of the aglycone will not be observed for the monomer, since severe steric hindrance will occur if they are observed for the monomer. In Table 4 , NOEs between H3 of the B ring (BH3) and H5/H10 of the aglycone were observed, which suggests that BH3 is also stacked on the aglycone. The chemical shift of BH3 is about 1ppm upfield shifted in comparison with H3 of other sugars, this being consistent with the NOEs. Several NOES between the hydrophobic side chain (sec-butyl group attached to C7 of the aglycone) and the A/D sugars were observed. Among them, the NOEs between the spectrometer. Atomic absorption analysis was carried out with a Hitachi Z-8100 atomic absorption analyzer.
Methanolysis of UCH9 (1) 46.0mg of UCH9 (1) 
